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Factors Relevant to a Comparison of 
Launch Services 



I. introduction 



Launch Services (the MDA . _ ^Jg" 1 ^ c , m et in Washington, D.C. 
,U.S) and People's L^pubUc ^of China ^^ compliance with 

on July 20-21. 19 / 2 /. '°J n f "„d developments in the international 
the provisions of the KOA and af ve |°P me addition to these 

market for commercial . £^£ seroces took place regarding two 
general topics, ^J^S^i^he consultations, entitled "Main 
PRC documents submitted prior to fc ^! c °^ S service" and "Reference 
Points on Comparable Prices °JL^ C £J^c ia i Launch Services 
information Concerning the C^/W.^SS^ on prc activities 
Prices." The two d ° cura ? nt m s ^ c ° n , ta:l f n ^ ™ion to proposed factors 
in the commercial launch market, in a 11^ t° ^_ au ^ ch services, 
and approaches for comparing ^"^"^"Sf interpreting the 

doc^s "an 5 / ^S^oTS^^^^S^ wo^d 
P great?y ^S^ ^ ^c^ssTo^Tn °the P Comparable 



services issue. 



variations in price should be based on legitimate ^^inction^in 
service as identified by both the U.S. and tne relevant to an 
this paper provides the U.S. assessment: ot j- d t . customer s in 
evaluation of launch services and Iprices °« erec / >° x repreS ents 

the commercial launch se ^^ i ^ r ^- i J t jTv^r submitted by 
a revised and more comprehensive version or a V?t> points 

the U.S. in 1990, which contained. «nona other ^s. ^x P ^ 
for comparing launch services. However the °f^ those 
exchange from the U.S. Pe™pecti^s to reach ajp*^ so that 
factors relevant to determininc ^comparable launch ser , ^ 

rermsf^nTconrti^ns^frered 3 &*£££& launch services in the 

international market. 

Discussions regarding the related ' P-visions rf tta^ MOA ^nd 

specific PRC proposals on this issue are 
document for completeness. 



II. summary of Relevant Proviaiona o£ the MOA 

For ease of reference, the central V^M™ ^ tn^ticlffw 
^^(iW^Ivrr^S^^^n^SS part, as follows: 

tn\ The PRC shall require that its providers of 
comparable commercial launch services. 

mmmmm 

Aussat B-l and B-2 satellites. 

comparable risk. 

but not being limited to: 

prices , ^--^rS^d t SaSc^Sr: 
g r SS«cS f Service Riders in «** 
economies . 
As indicated, in prior ai-ssions i^tween^U^ ^ tha^C. the 
obligation in Article 2 ^Mi 1 ' ^. that the conceptual basis 
conditions should be interpreted to m d e f n .^ s at f ^ e C ommercial launch 
for comparing prices, terms, .and conditions tor co national 
services is established by Polling "enos in substantiate d 
market. These trends are r^larl^clarxf ieo a ations d 

through exchanges of mar ^^n& Anv ootential differences in 
correspondence regarding, the MOA. Any P°"nci ai id due 

pricesTterms V « c ^^^V«er Ji«/ i«s^ic^sho?Xd ^ Viewed* only 

H Y^^^^aSS^S^tS bas S i e s established by competing 
bids in the international market. 



III. A. M .««t of Proposed Factors tor Co»p.rin B .X*»dL.4ta«i-«. 

Various factors for defining comparable launc^ services ^ave 

been proposed by the U.S. and tne » . s . assessment of the 
through prior ^^andes and discussions A U.b.^ ^.^ 

applicable. 
Tpt-pnrted Orbit 

service, WJ.UU neosvnchronous transfer orbit. (GTO) , ana 
earth orbit (LEO), 9 e °^ yncl ^ applica tion of this factor would 

Kjsk Ma nagement 

j • 4-v,« Ttiid- rnn^ultations, risk management is 

and as such are clearly "^l^ J^tinctionl in value (or cost 
^S^X^) 3 ^^^^^"^^ packages can 
result in vaHd differences in the launch services price. 

illative to U.S. commercial launch providers. 



payment r enditions and Terms 

Pavment conditions and terms are addressed through the provisions 
Article 2 (b)«ii). which obligates PRC launch services providers 
?o offelpricesV tems a nd conditions that are collectively "on^a 
llr° with those prevailing in the international market for 
Separable commercial launch services. Such conditions generally 
renresent a significant element of the overall package of services 
offered to a launch customer. As such, legitimate, market-based 
distinctions in payment conditions or financing terms can be 
reflected in the launch services price, subject to the provisions 
of the MOA. 

Vehicle T-i ft " ("anabilitv 

vehicle lift capability to a particular orbit also represents an 
Acceptable factor for comparing commercial launch services, 
althouah for ease of interpretation such comparisons should be 
based on aeneral capability ranges (small, medium, intermediate, or 
. llrne) only In particular, this factor should be used to limit 
comparison! of launch services and prices to vehicles in the same 
caDability range, rather than as a basis for incremental 
adjustments to th4 price for a given launch service. 

intermediate class refers to vehicles such as the LM-2E/EPKH, tne 
At*ia??IA and the A^iane 44P. Examples of large commercial launch 
vehicles include the LM-3B, the Atlas HAS, and the Ariane 44L. 

vehicle Reliability 

As aareed in the July consultations, the. service-related issues 
P erta?nTng to new vehicle reliability are already [jessed through 
the Dromotional price provisions contained in Article 2 (b) (111) 01 
the MOA With regard to the relationship between price and the 
refiabiiity of proven vehicles, any significant concerns regarding 
the reliability of a proven vehicle should ^ h " f \~^ f fc he 
value or cost of the risk management package, which is related to 
price in the manner described earlier. 

TntearaHnn and L aunch Support Requirements 

As discussed in the July 1992 consultations, certain payload 
integration and/or launch support requirements may be acceptable i„ 
orinciole as factors for determining comparable launch services. 
Ixamples of launch support requirements might include payload 
shipping (and related transportation insurance), or measures 
necessary to prevent the transfer of certain technologies. Both of 
title examples involve a comparatively low level of expense. 



With regard to interior > «or ^ a ^ ^^pay^u 

distinctions in launc ^. s ^ lc f nte C a a " ti ng the pay load with the 
manufacturer is responsible for integ ^ing^^^ integrating 
perigee propulsion system Uucha sa kxcKmocor), vehicle . 



portion of the service. 



Despite the apparent . validity of -^^^^cultie? exi^in 
distinctions in principle, however , certa in « services . For 
terms of their a PP 1 / cat t 1 °" Ition-^elatld requirements are also. a. 
example W^**™^*™^** launch services. .In that 
factor, for U.S. ana European I"'- 1 """ jintincfions in service only 
sense, such requirements may .represent distinc tions in w *rv j 
to a limited degree. More ?"POftantly^ the nature ana a ^ 
launch support-related requirements «£ £f t« n u nc ^ n0 means 
IS^A*. ^ti^^.'SSSSiSrSV been established. 

in view of such uncertainties ^^f^^JTl^ 

information on the nature of the a ™ xt J£? a ^ as a factor for 

c^parfng^a^l^^ # reV"d before a final 
assessment can be completed. 

T.*nnnh m ~VT" ,Hnn Effects 

The U.S. ^^ l «^ u SKftB B S , t£ 
GEO launch capability, as well as t ne race. «"£ the 

Xichang launch site (28 2 degrees N) is higher than 
Ariane launch facility at Kourou, French Guiana ^ i ^ ^ 

However, it should be noted that _ the J v aci ^ u Air Force station 
essentially the same as that of m ^ n f n ^Xf U.S. and PRC launch 
(28.5 degrees N) in the U.S., mea "^| h tn £ cl U ina tion angles for 
services. Providers «e swiUr launch in cx rovide ,-s do 

not'rav^ffompetitfv^^vant^e 3 ^ terms of launch inclination. 

Furthermore, it is the vie W< of the ^ f^f^f &«*« 
"comparable launch ^"f" * n t ^^Lvice" distinction. For 
never intended to refer t0 . th ^L ^f £cts are not considered by the 

U h r ^v^n^nt^f iS^^'^^JS^ ™»^ M 

services . 

g n i— -pirn T.-iffitimp on Orbit; 

Satellite lifetime on orbit has been proposed in various 
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discussions between the U.S. and the PRC as a potential factor .for 
cornering launch services, ostensibly on the.. basis of the direct 
aTYndirect relationships between launch inclination [effects 
orbital insertion accuracy, and the fuel .^^l^fl^^fi 
oDerations of the satellite. In particular, the PRC has stacea in 
these discussions that the high latitude of Xichang and the lower 
orbfLl i ? nsertion accuracy of PRC vehicles together justify a lower 
□rice for launches on PRC vehicles, since they result in a shorter 
lifetime and a loss of revenues for the satellite operator. As 
dilcussld above in the launch inclination section, however, any 
impaction vehicle launch capability or satellite maneuvering life 
directly related to the launch inclination angle used by a launch 
provider are not considered by the. U.S. government as factors for 
determining comparable launch services. 

-rn terms of fhe effectiveness of PRC orbital insertion 
technologies the successful results of the orbital insertion phase 
of the 1990 Asiasat launch suggest that PRC technologies for such 
Plications are sufficient to meet current perforrnance-standards. 
furthermore? according to statements by PRC officials ^ the July 
consultations, these technologies have recently ^een improved as 
Dart of the development of the third stage for the LM-3B launch 
vehicle. Such evidence indicates that . the orbital insertion 
Iccuracy of PRC launch vehicles is not significantly lower than 
that of U.S. launch vehicles. 

With regard to the economic aspects of the orbital lifetime issue, 
it is not clear that the orbital lifetime of a payload actually 
inrit i tvTt-P^ i a significant factor in the customer decision-making 
^"SWJiS- Provider For many payload operators 

In 6 orlft^Tiimitld 6 l^^d" »t."rf ^eAi^e^technoloS 
development an^tht delated. dJsire to utilize more capably .and 
efficient satellite designs in a given orbital slot as currently 
operating satellite technologies become obsolete. This approacn 
of tensioly enables the payload operator to n^mize the number of 
services provided (and thus the revenue obtained) for a given 
satellite depending on the demand for such services. It. also 
Iddressel' the uncertainties concerning . the operational 
tl fectivlness and efficiency of a payload as it nears the end of 
i s e econo e mL SS ordesign life/ For all payload ' operators .moreover 
chP net present value of the revenues received in later years is 
quite low due to the well-established effect of the time-dependent 
valul of money (as reflected in a discount rate) . Consequently 
the immediate 7 impact on the price ** l*ug* swcg Jue to £ 
nr-oiected loss of such revenues should in most cases not oe 
Significant particularly for longer satellite lifetimes. Even if 
I payload operator considers the projected out-year r ™s ° te 
important, the impact on launch price should be far less tnan tne 
projected value of those revenues. 
In the absence of further information or justifications from the 



p R C, therefore, the T^*^^^^^£&££ 
not seem to represent in £sne»JL a Suating prices under the 
comparable launch services ^ ert ^ , 8 a 9 t i infl thi P factor may be 
provisions of the MOA. ^ eve "fi t i s ns ' of a particular launch 
procurement" o^\?d 1 fnnho^d th b e err n e d at t ed°accordin g P ly in such cases. 

ft flpnal Rat -Hi t° P™"™" t^OSt 

With regard to the PRC proposal to ^"fol^g^^d'S 

Vffha t E tort«l«i™ly«^ to^rice, rather. than 
noted that the MOA is exc i»a™J formula confuses the pricing 
cost. . in addition- the propos e^ ^^^ ther varia bl e s..that 
rid^hghlfsuaect'to'interpretation, a! well as difficult to 
implement on a consistent basis. 

Due to these considerations the l^ffiF^^^iTZ 

2£rSZ£«%& - £™k H/^are^^^^thSse 
prices?* KrmT' ^rfti^JS£i$£ *S the international 
market for comparable launch services. 



IV- Conclusion 



the commercial launch ser Yf^ s ^^ ' £T J As discussed earlier, 
doss, not mwr to £ » t U?,"'.»a/S l.unSriupport Ly »Uo 



